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Protective effect of mandatory face masks in the 
public—relevant variables with likely impact on 
outcome were not considered 


Günter Kampf*"’ 


Zhang et al. (1) conclude that wearing a face mask in 
public is the most effective means to prevent transmis- 
sion. This conclusion is scientifically highly question- 
able. First, the number of epidemic-curve examples is 
small; an explanation of how they were chosen is lack- 
ing. Second, the evaluation is flawed by not taking 
into account where the majority of transmissions took 
place locally (e.g., in the public or by healthcare work- 
ers) and if adequate personal protective equipment 
was available for healthcare workers (2). Third, the au- 
thors assumed that face covering was the only effect 
and did not control for or analyze confounding vari- 
ables. It is very unlikely that “social distancing” was 
the same in all selected epicenters. The World Health 
Organization recommends at least 1-m distance (3), 
whereas the Centers for Disease Control and Preven- 
tion recommends 6 feet (~2 m). It is obvious that the 
distance itself is likely to have an impact on transmis- 
sion. Would physical distancing be as effective as face 
masks when a distance >2 m would be the global 
standard? This important variable is not included for 
Italy, China, or the United States. Fourth, weather con- 
ditions or the population density may have an impact 
on its own (4). Coronavirus infections are usually sea- 
sonal infections resulting in a flattened curve toward 
the summer anyway (5). The different epidemic curves 
for the United States and New York shown by the au- 
thors may be also explained by differences of season- 
ality for New York alone and the entire United States 
including southern states where the epidemic arrived 


later. Fifth, mandatory face masks in the public may 
have the effect that fewer people leave their homes, 
resulting in a lower population density in the public 
followed by lower transmission rates. Face masks have 
been described to increase physical distancing in front 
of shops (6). However, Zhang et al. do not provide any 
observational data to demonstrate that population 
densities or distances were similar in each epicenter 
before and after mandatory face masks. Sixth, the au- 
thors claim that mandated face covering "significantly 
reduces the number of infections." This claim may be 
wrong because all databases count “cases” based on 
the nasopharyngeal detection of severe acute respira- 
tory syndrome coronavirus 2 (SARS-CoV-2) RNA (7). A 
case is not necessarily a clinical infection because a 
substantial proportion of SARS-CoV-2 RNA carriers re- 
main asymptomatic (8). Seventh, multiple interventions 
may have been implemented simultaneously, so that the 
differences are not necessarily attributable to just masks 
alone. Finally, data from Germany indicate that manda- 
tory face masks in shops and public transport as a single 
measure did not accelerate the decline of new cases 
(9). The effect of any measure should have a suitable 
control including a stratification regarding the most 
relevant parameter such as age and health of population, 
epidemic stage, population density, season, weather, 
and compliance with the intervention measured by ob- 
servation. The controls are lacking so that the authors’ 
assumptions are insufficiently justified, and therefore 
their analysis does not support their main claim. 


1 R. Zhang, Y. Li, A. L. Zhang, Y. Wang, M. J. Molina, Identifying airborne transmission as the dominant route for the spread of COVID-19. 


Proc. Natl. Acad. Sci. U.S.A. 117, 14857-14863 (2020). 


2 J. Wang, M. Zhou, F. Liu, Reasons for healthcare workers becoming infected with novel coronavirus disease 2019 (COVID-19) in China. 


J. Hosp. Infect. 105, 100-101 (2020). 


3 World Health Organization, “Rational use of personal protective equipment for coronavirus disease (COVID-19) and considerations 
during severe shortages” in Interim Guidance (World Health Organization, Geneva, Switzerland, 2020). 

4 S. Ratnesar-Shumate et al., Simulated sunlight rapidly inactivates SARS-CoV-2 on surfaces. J. Infect. Dis. 222, 214-222 (2020). 

5 S. M. Kissler, C. Tedijanto, E. Goldstein, Y. H. Grad, M. Lipsitch, Projecting the transmission dynamics of SARS-CoV-2 through the 


postpandemic period. Science 368, 860-868 (2020). 


“Institute for Hygiene and Environmental Medicine, University Medicine Greifswald, 17475 Greifswald, Germany 


Author contributions: G.K. wrote the paper. 


Competing interest statement: G.K. has received personal fees from Dr. Schumacher GmbH, Germany, for presentation and consultation. 


This open access article is distributed under Creative Commons Attribution License 4.0 (CC BY). 


‘Email: guenter.kampf@uni-greifswald.de. 
First published October 13, 2020. 


27076-27077 | PNAS | November 3, 2020 | vol. 117 | no. 44 


www.pnas.org/cgi/doi/10.1073/pnas.2012415117 


Downloaded by guest on April 30, 2021 


6 G. Seres, A. Balleyer, N. Cerutti, J. Friedrichsen, M. Süer, Face mask use and physical distancing before and after mandatory masking: Evidence from public waiting 
lines. SSRN. https://www.ssrn.com/abstract=364 1367. Accessed 7 July 2020. 

7 World Health Organization, “Global surveillance for COVID-19 caused by human infection with COVID-19 virus” in Interim Guidance (World Health Organization, 
Geneva, Switzerland, 2020). 

8 S. E. Kim et al., Viral kinetics of SARS-CoV-2 in asymptomatic carriers and presymptomatic patients. Int. J. Infect. Dis. 95, 441-443 (2020). 

9 G. Kampf, Nutzen und Risiken von Corona-MaBnahmen (BoD, Norderstedt, Germany, 2020), p. 156. 


Kampf PNAS | November 3, 2020 | vol. 117 | no. 44 | 27077 


